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in tlie following order: chloroform, ether, toluene, carbon tetracfalori.de,
benzene and petroleum ether. These results were arrived at by shaking a
known weight of the rubber in a definite volume of the solvent, withdrawing
a sample of the liquid at intervals, and determining the rubber content by
evaporation.
Perhaps of more interest than the rate of passage into solution is the
swelling which first takes place, and attention has been directed to this pheno-
menon, as it has been suggested that the rate of swelling may afford an
indication of the value of the rubber for manufacturing purposes.
The velocity of the process of swelling has been investigated by Posnjak,*
employing an apparatus by means of which the increase in volume of the
sample could be determined directly as swelling proceeded. Eesults were
obtained for a number of liquids at pressures of one to six atmospheres, and
it was found that a definite equilibrium between the swelling liquid and the
swollen rubber was established at a given pressure. The liquids varied in
their swelling capacity as determined by the percentage taken up by the
rubber under similar conditions of temperature and pressure, the following
order being derived: carbon tetrachloride, chloroform, tetrachlorethane,
toluene, benzene and ethyl ether. By immersing discs of Para rubber in
different solvents and determining the increase in weight at intervals until
maximum swelling was attained, Spence and Kratz f obtained a somewhat
similar order for the same liquids, and noted that both the maximum swelling
capacity and the rate of swelling were increased by the presence of more than
1 per cent, of trichloracetic acid or more than 10 per cent, of acetic acid,
although at lower concentrations no effect was produced.
While raw rubber exhibits the phenomenon of swelling before passing into
solution, this property is diminished by mastication or by mechanical working
of the rubber,! as, for example, in the operation of " milling " or mastication
between revolving rollers (see p. 200). As mastication proceeds the swelling
is less evident when the rubber is immersed in a suitable liquid, and eventually
the condition is reached when the rubber passes directly into solution without
a preliminary swelling. The effect of mastication is also to render the in-soluble
portion less apparent when the rubber is dissolved; this is due not to any
chemical change having occurred, but rather to the mechanical working
having reduced this constituent to an extremely fine state of division, so that
only a slight opalescence is observed in the resulting solution.
Not only does raw rubber swell in liquids in which it will ultimately
* KoU. Chem. Beihefie, 1912, 3, 417.                       f Kott. Zeto.9 1914, 15, 217.
J Spertce and Kratz, loc. cit.